Translocation as a method to increase the value of less-marketable, deep-water southern rock lobster Jasus edwardsii was explored. First, variation in the commercially important shell colouration and body shape between deep-and shallow-water Tasmanian populations and among South Australian and Victorian populations was quantified. Deep-water J. edwardsii were pale in colour, with longer walking legs but less meat content than shallow-water, red-coloured J. edwardsii. Traits in body shape were variable among deep-water populations across the three states and between sexes in each population. Deep-water lobsters were then translocated to a shallowwater inshore reef to determine whether the observed variation in traits was plastic and whether translocation could be used to improve the quality of deep-water lobsters. Translocated lobsters were then monitored over a 14-month post-release period, and during this time, they changed from a pale/white colour to the more marketable red colour within a single moult. Plasticity was observed in tail morphology, but not in leg morphology. The translocation experiment was successful in transforming pale/white deep-water lobsters into red lobsters with higher market value in a phenotypic response to habitat manipulation. Translocation appears to have commercial application for exploiting natural plasticity in the market traits of lobsters to increase price.
Introduction
A decreasing trend in global catch rates and landings from capture fisheries has raised concerns about the capacity of wild harvest to supply the growing demand for fishery products (Garcia and Grainger, 2005; Pauly et al., 2005) . In response, capture fisheries and aquaculture sectors are expanding, restoring depleted stocks, and establishing enhancement programmes to improve production and management of fishery resources (Caddy and Defeo, 2003) . Among the diverse strategies being implemented to achieve these objectives, there is an emerging field of fisheries-enhancement systems, which combines the practice of releasing cultured organisms with harvest under the principles of wild fisheries (Lorenzen, 2005) .
Enhancement initiatives are diverse and viewed to be intermediate between aquaculture and fisheries in terms of both technical and human control. The three widely adopted enhancement systems defined by Lorenzen (2008) and Bell et al. (2008) are restocking, stock enhancement, and sea ranching. Sea ranching is usually based on the release of hatchery-reared juveniles for harvest at a larger size in "put, grow, and take" operations (Lorenzen, 2008) , though under specific circumstances, released animals are sourced from adults within the stock. This approach is not defined uniquely, but it falls under the broad category of translocation, the mediated movement of wild individuals or populations from one area to free release in another (IUCN, 1987) . The designs of fisheries-enhancement operations vary greatly, because the key objective is usually highly specific to the biological or fishery characteristics of the target species.
The southern rock lobster (Jasus edwardsii) is one of many highly valued Australian fishery resources, and there is a large gap in the management performance between their current and their best use (Colquhoun and Archbold, 2009) . Spatial variation in the biological traits of adult southern rock lobsters is a significant driver of fishing dynamics in the southern Australian states of Tasmania (TAS), Victoria (VIC), and South Australia (SA), where fishers target stocks with a desired phenotype that elicit high price per unit (Ford, 2001) . In its main export markets in Asia, the price of live Australian southern rock lobster can vary according to the colouration of the exoskeleton, overall body size and shape, extent of injury to appendages, and its vitality for live transport. External appearance and vitality contribute to the price of lobsters sold live, because lobsters are generally displayed alive in restaurant tanks, and consumer preferences are influenced by visual presentation. The most important market trait is shell colour, which varies systematically with capture depth and location throughout southern Australia (Chandrapavan et al., 2009) . Shallow-water (,30 m) J. edwardsii are typically red, whereas lobsters caught from depths .30 m are paler and are commercially graded into categories of "pale" and "white" (Chandrapavan et al., 2009) . The fishing industry also differentiates lobsters on morphometric traits that reduce meat content. Characteristics associated with less meat yield, such as long and spindly legs and/or tails that are narrow compared with their carapace are believed to be more pronounced in deep-water, pale lobsters than in shallow-water, red lobsters.
The Asian market pays a premium for red-coloured, live lobsters in a narrow size range (800 -1500 g) without limb and carapace damage and which exhibit high vitality on arrival. Pale-coloured, deep-water lobsters are generally sold at discounted prices or alternatively sold as cooked product on the domestic market. The price discounting of pale, deep-water lobsters based on colour and morphology is standard practice for most of the year, and greatest during summer when the supply is greater. Colour-based price discounting reduced revenue by an estimated AUD$7 million or 12% of total revenue for the Tasmanian rock lobster industry in 2008 (Chandrapavan et al., 2009) . Price discounting is also an issue for fisheries management, because it influences fleet movements within the Tasmanian rock lobster fishery, which has led to increased fishing pressure on the moredepleted inshore stocks as fishers target the lobsters of higher value (Gardner et al., 2006) . Hence, novel management initiatives such as sea ranching are sometimes necessary to progress towards better fishery performance.
Management changes incorporating spatial elements are currently under review, with aims of increasing profitability and of reducing fishing pressure on inshore, more-depleted reefs. For southern rock lobsters, sea ranching through the translocation of pale, deep-water adult lobsters into inshore reefs provides an opportunity to value-add to the product and increase the exploitable biomass of the fishery. The economic and biological feasibility of this novel management strategy, however, is contingent upon translocated lobsters adopting the growth rates and phenotypic characteristics of the resident shallow-water population (Gardner and van Putten, 2008a, b) .
Through experimental field translocations, we investigated whether it was possible to harness the observed phenotypic differences between deep-and shallow-water J. edwardsii to enhance marketability. Although differences in key traits may reflect differences in diet and/or adaptation to local habitat, reciprocal transplantations were not undertaken in this study to examine fully the genetic and/or environmental influences on these traits. Our objectives for the study were twofold. First, we examined the spatial variation in market traits within the Australian southern rock lobster fishery through quantitative measurements of the key body-shape traits and shell colouration. Second, we translocated deep-water lobsters into a shallow-water reef inshore to test whether translocated lobsters adopted the morphological characteristics of the resident shallow-water lobsters.
Material and methods

Study sites
The southern rock lobster, J. edwardsii, has a wide distribution across southern Australasia in a range of depths (1-200 m) and habitats (Booth, 2006) , although no genetic differentiations among spatial stocks between state waters or between deep and shallow-water regions (Ovenden et al., 1992) have been reported owing to the long larval phase (Bruce et al., 2000) . Adult or immature J. edwardsii do not undertake large-scale migration, so lobster stocks are discrete between state waters and between deep-and shallow-water regions of the fisheries (Gardner et al., 2003) . Spatial trends in growth rates (McGarvey et al., 1999) and size at onset of female sexual maturity (Gardner et al., 2006) have been observed across the three states, and in the current study, we test the hypothesis that natural variation in morphological traits have a latitudinal gradient among deep-and shallow-water populations. Because of normal gender differences among mature adult lobsters, morphological traits were examined for the sexes separately within each population.
In the state of TAS, shallow-and deep-water lobsters were collected from depths of 5 -15 m in Taroona Research Reserve (42.958S 147.348E) and from 60 to 80 m around Maatsuyker Island (43.388S 146.178E), respectively (Figure 1 ). In the state of SA, shallow-water lobsters were collected from depths of 10 -30 m at Ringwood Reef (37.558S 140.058E), and deep-water lobsters from depths of 40 -100 m at Robe (37.748S 139.848E). Because of field logistical issues in the state of VIC, only deep-water lobsters (38.528S 141.538E) were sampled within the time-frame of this project, from 70 to 110 m. These sites are representative of shallow-and deep-water regions in each of the state fisheries, and they are sampled annually as part of stock assessment surveys. Lobsters are also tagged and released at these sites to provide timeseries information on growth rates, timing of reproductive and moult cycles, and colour and morphological information. Differences in benthic habitat features between the sites are not known, but they all support high densities of lobsters (on patchy reefs and limestone substrata) that are repeatedly targeted by commercial fishers (excluding Taroona Reserve). All lobsters were captured using baited pots and upon capture were measured, sexed, and clipped on one pleopod. Figure 1 . The southeast region of Australia, showing the deep-and shallow-water sampling locations in TAS (MAT, deep-water site at Maatsuyker Island; TMR, shallow-water site at Taroona Marine Reserve), SA (ROB, deep-water site at Robe; RWR, shallow-water site at Ringwood Reef), and VIC (only a deep-water site was sampled). In TAS, lobsters for the translocation experiment were moved from MAT and released into TMR.
Translocation improves marketability of Jasus edwardsii
Lobster translocation
Translocation as a management tool is currently under consideration for all three states (TAS, SA, and VIC), but experimental translocation sites from deep-to shallow-water regions are most extensive in TAS, which acts as the model state to all others. During November 2005, some 2000 adult lobsters (68 -120 mm) were captured from around Maatsuyker Island and translocated to Taroona Research Reserve. The reserve supports a large population of fast-growing, red-coloured J. edwardsii protected from fishing. All translocated lobsters were individually coded with T-bar tags in the ventral surface of the first abdominal segment (coloured Hallprint T-bar anchor tag), clipped on one pleopod, measured, and sexed. Taroona Reserve was resampled 5, 8, 12, and 14 months after release, and at each time, the same data were recorded for all recaptured translocated lobsters. Moult growth increments of .5 mm and the partial or complete regeneration of the cut pleopod were used as moult confirmation (Ziegler et al., 2004) . In this study, the assumption was made that phenotypic responses from translocation from Maatsuyker Island to Taroona Reserve are representative of translocations between other deep-and shallow-water areas of the fishery. It was assumed that the observed variation in traits from single-point sampling reflects constant long-term trends in morphology among resident lobsters at the sites selected, so we did not examine temporal changes in morphology within sites. It was also assumed that tagging and handling did not affect morphology and that any tag loss was minimal and equivalent between sexes, as found in previous tagging studies of J. edwardsii (Frusher et al., 2009; Green and Gardner, 2009 ).
Colour analysis
Natural variation in shell colour was determined from wild-caught, deep-and shallow-water Tasmanian rock lobsters. Shell colour was quantified by image analysis of digital photos. Only hard-shelled lobsters with minimal carapace fouling were selected, and colour was measured on five locations on the body, including the dorsal and lateral surface of the carapace, the dorsal region of the tail closest to the carapace, the dorsal surface of the telson, and the ventral surface of the sternum (Figure 2 ). Colour changes in translocated lobsters were examined in all five body locations of recaptured moulted and non-moulted lobsters at each of the resampling surveys. The exoskeleton was blotted dry before being photographed with a Nikon Coolpix 5400 digital camera with a Nikon SL1 Macro Cool Light ring flash attached by a Nikon UR-E11step-down ring lens adapter (Tlusty and Hyland, 2005) . A black cloth hood was attached at the base of the ring flash to exclude external light. A 10-cm metal rod was also attached at the base of the camera to ensure constant distance from the exoskeleton. The camera was set manually under the macro-operating function (shutter speed 1/8 s, aperture F4.4, picture quality "normal", light metering "spot", white balance "speed light", sensitivity "ISO100", image adjust and sharpness set to "auto"). Colour of the different body locations was quantified using the histogram function in Adobe Photoshop 7.0. Each image was opened in the red, green, and blue (RGB) channels colour mode, and a circular region (diameter 1000 pixels) was measured for the mean values (darkest ¼ 0 to lightest ¼ 255) of each of the RGB channels. These three individual channel values were summed to produce a single value for each image ranging from 0 to 765 (range of combined RGB value). This method was selected for analysis because we were interested only in the final colour produced by the three colour channels and not in the changes or differences in the individual colour channels between colour categories. In all five body locations, the red channel dominated in intensity over the green and blue channels, so only variants of the red colour were present in our samples. However, the proportions of the green and blue channel values relative to the red value often determined the final intensity of the overall red colouration.
Morphometric analysis
For the analysis of spatial variation in body-shape traits, the fourth walking leg and the tail (abdomen) shape were measured for comparisons between deep-and shallow-water populations across the three states and between translocated and resident lobsters. To estimate leg length (LL) and meat yield, the fourth walking leg was removed by applying pressure to the base of the coxa to induce autotomy, immediately placed in ice, then stored in a freezer at 2308C. Lobsters with regenerated or damaged legs were not sampled. A subsample of the deep-and shallow-water populations was photographed for measurements of body-shape traits. For translocated lobsters, the fourth walking leg (non-injured, nonregenerated) was removed. If a previously sampled lobster was caught, the fourth walking leg in the pair that was non-regenerated was removed for analysis. A subsample of translocated lobsters (10-20 lobsters) was also photographed for the measurement of body-shape traits.
Spatial and depth variation in LL were compared among shallow-and deep-water lobsters collected from TAS, SA, and VIC. Before measurement, leg samples were thawed at room temperature and blotted dry. Pereopods were measured along the dorsal length of the merus and the ventral length of the propodus (excluding connective tissue). Total LL was calculated from the combined lengths of the merus and propodus. To determine meat yield of the fourth walking leg, wet weight was recorded for the whole leg sample, and the moisture content was determined by drying overnight at 1008C, then reweighing the sample. Samples were finally placed in a muffle furnace for 3 h at 5508C and reweighed to determine the ashed weight. The difference between the wet and the ashed weights provided an estimate of the combined moisture and organic weights of the meat (g). Note that this method overestimates the meat yield because our calculations also include the water and organic content of the exoskeleton.
Spatial and depth variations in tail dimension were assessed from digital image analysis using Image J v1.33 software (Wayne Rasband, National Institute of Health, USA, http://rsb.info.nih. gov/ij/). Lobsters were restrained on a stable platform in a fully extended position underneath a camera stand fitted with an external light source. Photos were taken of the dorsal and ventral surface of the carapace and the tail region of each lobster. To minimize variation through different measurement techniques, carapace length was also calculated from the digital images. Tail measurements were taken from the ventral surface of the abdomen and included the anterior tail width (ATW) measured across the grooves between the pleurons of the first and the second abdominal segments, posterior tail width (PTW) measured from the base of the sixth abdominal segment across the width of the sixth sternite, and the area of the tail inclusive of the ventral surface area of the abdomen covering the second to the sixth abdominal segment extending down to the anus.
Data analyses
Differences in the shell colouration of the abdomen between moulted and non-moulted translocated lobsters recaptured 5 months after release were analysed using a one-way ANOVA. There were insufficient lobsters in each moult category in subsequent surveys for statistical analyses. Analyses were performed using Statistica (V7.1 Statsoft Inc., Tulsa, OK, USA). Allometric relationships among body-shape traits were examined using a combination of standardized major axis (SMA) and major axis (MA) regression analyses (types of Model II regression) using SMATR v2.0 software (Standardized Major Axis Tests and Routines, by D. Falster, D. Warton, and I. Wright; http://www .bio.mq.edu.au/ecology/SMATR). These slope-fitting techniques were considered most appropriate for describing bivariate growth relationships given that all the variables measured (tail, leg, and carapace measurements) had variation associated with them as a consequence of both measurement error and natural variability (Sokal and Rohlf, 1981) . The SMATR procedure is analogous in principle to ANCOVA, so MA and SMA slopes were fitted between the desired two morphometric traits and tested for homogeneity of slopes and differences in slope elevation (if a common slope was present), followed by post hoc pairwise comparisons using the Wald statistic (for details of statistical procedures, see Warton et al., 2006) . All statistical analyses were tested for significance at p ¼ 0.05.
All variables (tail, leg, carapace, and meat yield measurements) were log 10 transformed to achieve linearity and normality. As tail morphometry is a secondary indicator of sexual maturity in female lobsters, only mature females were included in the analyses ( 95% of the population sampled). An estimate of setation development of the pleopod was first derived to identify mature and immature females (Gardner et al., 2005) . Further removals of immature females were based on observed datapoints that deflected and formed an angular delineation from the regression slope. Immature females were only detected in our samples from shallow-water TAS and deep-water SA lobsters. Allometric comparisons were made among Tasmanian populations (deep, Figure 4 . LL relative to carapace length of translocated (those which had moulted once when recaptured), resident shallow-and deep-water lobsters from different sites: (a) TAS males, (b) TAS females, (c) resident male deep-water lobsters from all states, (d) resident female deepwater lobsters from all states, (e) resident male shallow-water lobsters from all states, and (f) resident female shallow-water lobsters from all states. Scatterplots of meat yield and LL of TAS shallow-water and deep-water (g) males and (h) females are shown. Results of regression analyses based on these plots are presented in Table 1 . Correlation values (r 2 ) are shown on the legend of each plot.
shallow, and translocated), and between deep-and shallow-water sites (TAS, SA, and VIC) separately for each sex and also between males and females.
Results
Variation in shell colour
Among all five body locations measured, there was little overlap in the RGB range between deep-and shallow-water J. edwardsii (Figure 2 ). The dorsal surfaces were generally more pigmented than the ventral surfaces. For example, the carapace (dorsal and ventral surfaces) ranged from 150 to 400 for shallow-water lobsters and from 300 to 700 for deep-water lobsters, whereas the sternum showed high variation in shallow-water lobsters, with a RGB range of 300 -650 in contrast to deep-water lobsters with 700-750 (Figure 2 ). Five months after translocation, moulted lobsters were significantly darker than non-moulted ones, and both females and males had changed from pale or brindle colouration to the high-market value red (females, F 1,13 ¼ 14.5, p ¼ 0.01; males F 1,6 ¼ 14.0, p ¼ 0.01). By the end of the moulting period (10 months after translocation), all translocated lobsters had changed colour from pale or white to red. Colour change was proportional in all body locations, so only the results for the tail region are presented (Figure 3 ).
Variation in body shape
Deep-water male and female TAS lobsters had longer legs than shallow-water lobsters, but relative to their LL, significantly less meat content than shallow-water lobsters (Figure 4 ). Males had longer legs than females among TAS deep-and shallow-water populations (p , 0.05, Table 1 ). However, for a given LL, meat yield was greater in shallow-water TAS females than males, but there were no differences in meat yield between the sexes of deep-water TAS lobsters (Table 1) . After their first moult, there was no difference in LL of translocated lobsters (in either sex) compared with deep-water lobsters. The tail area (TA) of shallow-water TAS males was greater than the TA of deep-water males (Figure 5a ), but no difference was detected among TAS females (Figure 5b ). There was an increase in the TA of translocated males to a size similar to that of shallow-water males (Table 2) . No change was detected in the TA of translocated females. In both sexes, the PTW relative to ATW was wider in deep-water TAS lobsters than in shallow-water TAS lobsters (Figure 6a and b; Table 2 ). In translocated males, the changes in the relative width of the PTW were not significantly different in shallow-and deep-water males, and conversely in translocated females, the PTW was significantly less than in deep-water lobsters and greater than in shallow-water lobsters. Deep-water TAS male lobsters had longer legs than VIC males, and SA males were intermediate to TAS and VIC males (Figure 4c ). Among deep-water female populations, SA females had significantly shorter legs than TAS and VIC females (Figure 4d ). There were no differences in LL between TAS and SA shallow-water males (Figure 4e ), but shallow-water SA females had longer legs than TAS females (Figure 4f ). Among deep-water sites, VIC lobsters had a larger TA than TAS and SA lobsters, for both sexes. TA did not differ between SA and TAS deep-and shallow-water populations (Figure 5c and d) . There was no difference in the width of the PTW between deep-water SA and VIC males, but both populations had narrower PTW than TAS males (Figure 6c ). Conversely in deep-water females, the PTW was significantly different in width between all three sites. For any given ATW, the PTW was widest in TAS females, followed by SA, and narrowest in VIC females (Figure 6d ).
Discussion
Natural variation in market traits
There was variation in the red colouration observed and differences in relative growth between carapace length, LL, TA, and tail shape between deep-and shallow-water populations, and this may reflect differences in diet and/or adaptation to the local environment driven by trade-offs between survival, growth, and reproduction. Shell colouration is influenced by the availability of carotenoids derived from the diet (Rao, 1985) . The carotenoid astaxanthin is produced by macro-and encrusting-algae species, and through its subsequent consumption by herbivores and larger predators, it becomes the primary pigment in crustacean shell colour (Goodwin, 1960; Meyers and Latscha, 1997) . In juvenile southern rock lobsters, manipulation of tissue carotenoid levels and shell colouration has been achieved through incorporating differing astaxanthin levels in artificial feeds (Crear et al., 2003) . Tlusty and Hyland (2005) produced similar results for juvenile American clawed lobsters Homarus americanus and suggested that differences in the rates of carotenoid uptake and deposition in the cuticle could additionally control phenotypic colour variation. Aquaculture studies have also reported that neither background colouration nor photoperiod affected the colouration of juvenile southern rock lobsters (Stuart et al., 1996; Crear et al., 2003) . Sea-cage experiments aimed at colour enhancement in pale, deep-water adult J. edwardsii had produced red lobsters with supplemented feeding, but there was colour improvement also in starved, pale lobsters, with the authors concluding that the experimental lobsters consumed biofouling organisms from cage surfaces (Bryars and Geddes, 2005) . For adult J. edwardsii, shell colour may depend on diet, but the extent to which colour expression reflects an adaptive plastic response to the physical environment or to physiological and behavioural stimuli is unclear.
There were morphological differences between deep-and shallow-water Tasmanian lobsters when assessed by LL, tail shape, and TA. These differences in body shape imply differences in meat yield, as was evident from the analysis of one of the walking legs. The narrow tail reported for deep-water lobsters was, however, not observed, but the reverse trend of shallow-water lobsters having narrower tails than deep-water lobsters was apparent. There was substantial variation in the body shape of J. edwardsii populations across the three states, although not with any systematic pattern, such as a latitudinal trend. Allometric differences in morphology were also pronounced between sexes. Sexual dimorphism may be responsible for the differences in tail characteristics, but differences in LL and meat yield between sexes could be attributable to differences in their metabolic rates. Similar differences have been observed in the clawed lobsters H. americanus and Homarus gammarus, for which males and females from geographically different sites show variations in morphology despite their lack of movement and genetic differentiation Table 2 . Correlation values (r 2 ) are shown on the legend of each plot.
( Debuse et al., 2001; MacCormack and DeMont, 2003) . The proposed causative factors of phenotypic plasticity were lobster density, water temperature, food availability, and interactions among conspecifics. All these factors potentially contributed to the differences observed between deep-and shallow-water lobsters in this study.
Market-trait response to translocation, and its commercial significance
Colour change in translocated J. edwardsii was a significant outcome of this study, consistent with colour change resulting from a change in diet. It contrasts with the colour transformation observed in the western rock lobster Panulirus cygnus, which changes from a red to a paler colour before its migration to offshore breeding grounds (Melville-Smith et al., 2003) . In this case, the distinct red to white colour transition in P. cygnus is assumed to have a genetically controlled mechanism (Wade et al., 2005) . Changes in colour within a moult are also possible (Davis et al., 2005) , but this is unclear from the results, because increases in fouling during intermoult masks any minor colour change. For deep-water J. edwardsii, moulting was required following translocation for more marketable red colouration, and from a commercial perspective, this increases marketability and value. Allometric changes in morphology after translocation varied among the body-shape traits and were also influenced by gender. The relative growth of the TA of translocated males was similar to that of resident shallow-water males after their first moult in the new habitat, demonstrating a high degree of plasticity. In another instance, the PTW of translocated females was statistically different but growth changes were intermediate between deep-and shallow-water females, whereas the PTW of translocated males was indistinguishable from both shallow-and deep-water males. Although there was no significant change in the relationship between LL and carapace length in translocated lobsters, graphic plots (Figure 4a and b) indicate a transitional shift towards the resident population. LL may be less responsive to habitat change than the other traits examined and may require several moults for a complete transformation. Results of comparisons between shallow, deep, and translocated TAS populations and of deep-and shallow-water lobsters are shown separately for each sex.
Results of comparisons between males and females within each population are also given. Regression parameters are the same as in Table 1 . Different superscripts indicate significant differences.
Although many stock-enhancement operations utilize hatchery-reared juveniles Zohar et al., 2008) , the capture, translocation, and release of adults in the marine environment are less common. However, translocation has been adopted for similar value-adding strategies in other commercial species. For example, roe size and quality of sea urchins are being enhanced in France by transplanting adults with poorquality gonads from polluted and barren areas into areas dense in algal assemblages (Martin, 2004) . Abalone is another high-value seafood product where transplant experiments improve the growth rates of stunted populations (Dixon and Day, 2004) . The success of all stock-enhancement and sea-ranching strategies depend on several associated factors, including its economic feasibility (Bartley and Bell, 2008) , but for the Australian southern rock lobster industries, this study highlights the potential for translocation to provide an opportunity to add value to its less-marketable product through improving its key market traits of colour and morphology.
Translocation appears to have commercial application for exploiting natural plasticity in market traits of lobsters to increase beach price. For deep-water J. edwardsii translocated to shallow water, a single moult was sufficient to elicit significant changes in colour and a range of changes in body-shape traits as they grew in their new environment. Given that colour has priority over body-shape traits when setting a market price, there may still be a low risk of continued discounting by processors for translocated red lobsters with narrow tails or short legs. These issues need to be addressed through further market research to assess industry and market response to market traits in translocated lobsters and to determine if both the consumer and the processor can discriminate between legal-size shallow and translocated lobsters.
Based on a sex-and size-structured model, simulations of translocations under different scenarios were generally found to be economically feasible, with greatest yield gains from translocations between regions of large growth differences (Gardner and van Putten, 2008a) . For translocations between Maatsuyker Island and Taroona Reserve, the model predicted a 390% increase in total biomass or an additional 0.68 t for each tonne of lobsters translocated, assuming a constant harvest rate, that translocated lobsters adopt the growth rate of resident lobsters in the first year after translocation and that release mortality is no greater than 10% (Gardner and van Putten, 2008b) . Although improvement in market traits is an important outcome of translocation, the models showed that gains were largely associated with the increase in productivity rather than marketability. This, however, does not appear to be an issue either, because significant increases in growth have been achieved by deep-water lobsters after their first moult at the shallow-water site (Chandrapavan et al., 2010) . For the Australian southern rock lobster, this study highlights the potential of translocation to add value through transforming lobsters from undesirable phenotypes to desirable ones and offers a novel approach to fisheries management. Management measures allowing fishers to invest and trial translocation on a commercial scale are currently under consideration in Southern Australia. 
